ABSTRACT
Introduction
Xeroderma pigmentosum serves as the prototype heritable disease with increased sensitivity to cellular injury [1] [2] [3] [4] . Xeroderma pigmentosum is a rare, genetically heterogeneous, autosomal recessive disorder characterized by photosensitivity, cutaneous pigmentary changes, premature skin ageing, and the development of various cutaneous and internal malignancies at an early age. The basic defect underlying the clinical manifestations is a nucleotide excision repair (NER) defect leading to a defective repair of DNA damaged by ultra violet (UV) radiation [5] . Xeroderma pigmentosum is categorized in at least eight complementation groups according to the capacity of the body to repair DNA. These groups (i.e. genetic subtypes) are labeled A through G, plus the XP variant: XPV Groups A, C, D, and variant make up to 90% of XP cases. Group A, for example, has the lowest level of DNA repair and the most neurological manifestations [6] . Frequency of xeroderma pigmentosum has been reported from a low of 1:250,000 in the United States to a high of 1:400,000 in Japan [7] . It is more common in children of consanguineous parents [8] . However, a case report by Stephanic Christen-Zaech et al. showed that the disease did occurred in an Uncle and a Nephew [9] . XP is characterized by clinical and cellular hypersensitivity to UV radiation manifesting as intolerance of skin and eyes to light. The skin lesions are comprised of freckles on limbs and face with a dry skin covered with a mixture of mottled, hypopigmented and hyperpigmented, atrophic rounded and oval macules, giving the entire skin a checkered appearance associated with a generalized actinic keratoses, manifesting on black skin as palpable, rough, blackish spots covered with adherent scales [10] . These skin lesions cover both the sun exposed and covered areas. The skin later develops cutaneous malignancies. Ocular changes include photophobia, ocular pigmentary changes, conjunctivitis, corneal keratitis, ulcers, blindness, and malignancies. An interesting case study by Syed A. R. Rizvi et al. showed a rare occurrence of orbital amelanotic melanoma in xeroderma pigmentosum [11] . No consistent routine clinical laboratory abnormality is observed in individuals with XP. The diagnosis of XP can be established with studies performed in specialized laboratories. These studies include cellular hypersensitivity to UV radiation and chromosomal breakage studies, complementation studies, and gene sequencing to identify the specific gene complementation group [7] . Treatment modalities for XP include Isotretinoin prophylaxis, avoidance of light exposure, surgical excision of pre malignant and malignant tumors, resurfacing with skin grafts, dermabrasion, radiation therapy, and Mohs micrographic surgery [12, 13] .
The patient, in our case report, presented with the history of consanguineous marriage of the parents, characteristic atrophic, freckled skin changes, subnormal intelligence and blurred vision along with the highlighting oral manifestations in the form of desquamative gingivitis, fissured and geographic tongue.
Case Report
An 18 year old male patient reported to the department of Oral Medicine and radiology, Faculty of Dentistry, J. M. I. University, New Delhi, with the complaint of discolored skin, all over the body, particularly marked over the face, scalp, upper part of the trunk, and upper limbs since the age of 8 months. Patient's parents revealed that the lesions were initially seen over the face, more evident on both sides of the nose; then the lesions gradually spread all over the body. Severe itching and burning sensation on sun exposure was also experienced by the patient. The patient was born to a Muslim couple and his parents had history of consanguineous marriage.
The patient's sister also had similar discoloration, but less severe, and limited to the face and neck. The medical, surgical and dental history was non contributory. On examination, the patient was irritable and resented light. The patient was of sub normal intelligence and had slurred speech. The skin was pale, dry and atrophic, freckled, scaly and rough. Discrete, multifocal brownblack hyperpigmented macules interspersed with patchy hypopigmentation, particularly abundant over the facial malar area, forehead, ear, eyes, and neck (Figure 1) , upper part of the trunk and back (Figures 2(a), (b) ), and extensor surfaces of the upper and lower extremities (Figures 2(c), (d) ) were seen. The macules varied in size from 1 -3 mm in diameter, round-ovoid in shape, and slightly rose above the surface. Ocular involvement in the form of blurred vision and difficulty in seeing far away objects (short sightedness) was noticed. Neurological examination was non contributory. The patient was mature for his age. On intra-oral examination, desquamation of gingiva, involving the marginal and attached gingiva was seen in relation to 13 -23 ( Figure 3 ). There was bleeding on probing. The gingiva was firm and resilient in consistency. Mild fissuring of dorsum of tongue (Figure 4 ) with multiple depapillated areas surrounded by raised circinate borders on the lateral and anterior border of tongue, suggestive of geographic tongue were also seen ( Figure  5 ). Laboratory investigations (Complete blood count, Renal function tests, Liver function tests, chest X-Ray, ECG etc.) were non contributory. After the informed consent to the patient, incisional biopsy was made, both from the skin lesions and the desquamated gingiva. Skin biopsy confirmed the diagnosis of XP. Histopathology of the desquamated area showed parakeratinized stratified squamous epithelium of variable thickness, dense connective tissue stroma with moderate inflammatory cells and areas of vascularity and hemorrhage, features suggestive of chronic desquamative gingivitis (Figure 6 ). The patient was subjected to thorough oral prophylaxis and oral hygiene instructions. Thereafter, the patient was prescribed topical application of low potency steroids (triamcinolone acetonide) two times daily for 30 days. The patient was reviewed every week for the first one month. The lesions had subsided with topical steroids within 2 weeks of starting the treatment (Figure 7) . The patient was asked to stop the topical application and reinforcement of oral hygiene instructions was given.
Since the lesions can recur, the patient was under observation for 3 months and the lesions showed no signs of recurrence.
Discussion
Xeroderma pigmentosum (XP) is a rare autosomal-recessive, progressive, degenerative disease associated with sun sensitivity, cutaneous pigmentation, neoplasia, abnormal DNA repair, and, in some patients, neurologic degeneration [14] . About 20% to 30% of patients with XP develop severe progressive neurologic deterioration characterized by loss of reflexes, sensorineural hearing loss, ataxia, dysphagia, and decreasing cognition [2, 15] .
Historical Background
In 1870, Moritz Kaposi first used the term "xeroderma" to characterize the dry, dyspigmented skin that is the first permanent cutaneous change observed in patients with this disease [16] . Xeroderma pigmentosum was was first described in 1874 by Hebra and Kaposi [7] . 12 years later Kaposi added "pigmentosum" [17] . The first XP case with neurological signs was described by Dr. Albert Neisser [18] and in 1932, DeSanctis and Cacchione [19] helped coin the term "DeSanctis-Cacchione syndrome" to apply to cases of XP with severe neurological deficiency. In 1968, James Cleaver [5] conducted a study which demonstrated that fibroblasts from patients with XP were unable to perform nucleotide excision repair (NER) of DNA.
Etio-Pathogenesis
UV radiation-exposure to UV light induces DNA lesions [20] . The majority of DNA damage is caused by UVB light, which leads to the most common forms of DNA damage, cyclobutane pyrimidine dimers (CPDs) and 6-pyrimidine-4-pyrimidone photoproducts [21] . Recently, UVA light-induced DNA damage has also been linked to identical mutations [20] . Individuals with XP are unable to remove these lesions, and studies have strongly correlated these errors with early onset of tumorigenesis [21] . It is noteworthy that subjects with XP have a 10 to 20-fold increase in various internal neoplasms that have no UV aetiology compared to the general population [22] , suggesting that the repair of endogenous oxidative DNA damage may also be dysregulated in some subjects with XP [23] . Normally, DNA repair is achieved through nu-cleotide excision repair (NER) or postreplication repair (PRR) [24, 25] .
Consanguinity
Consanguinity in the parents of the patients has been implicated as an etiologic factor. This has been reported to varying degrees of up to 92.8% in XP patients in Libya [26] . It has also been reported in studies from Egypt, Pakistan, and Nigeria among some of the countries that have a high incidence of XP [10, 27] . F. Handa et al. described a series of four cases and consanguinity had not been observed in those parents of the patients [28] . The patient in the present case was born to parents who had a history of consanguineous marriage. There is, however, a varying degree of severity and the rate of progression of the disease even among siblings [10, 26, 27] . In our case, the patient's sister was affected to a less severe extent, and the pigmentary changes were restricted only to the face and neck.
Drugs and Chemicals
A number of DNA-damaging agents other than UV radiation have been found to yield hypersensitive responses with XP cell [4, 29] . 
Clinical Manifestations

Skin
Approximately half of the patients with XP have a history of acute sunburn reaction on minimal UV exposure. The other patients apparently tan normally without excessive burning. The median age of onset of cutaneous symptoms is between 1 and 2 years [2] . In our patient, the symptoms appeared at the age of 8 months. The disease usually progresses through 3 stages.
First Stage
The skin is healthy at birth. The first stage occurs around 6 months after birth.  Diffuse erythema, scaling, and freckle like areas of increased pigmentation characterize this stage.  These findings are seen over light-exposed areas, appearing initially on the face. With progression of the disease, the skin changes appear on the lower legs, the neck, and even the trunk in extreme cases.  While these features tend to diminish during the winter months with decreased sun exposure, as time passes, these findings become permanent.
Second Stage
Continued sun exposure will lead to the second stage, which is characterized by poikiloderma.  Poikiloderma consists of skin atrophy, telangiectasias, and mottled hyperpigmentation and hypopigmentation, giving rise to an appearance similar to that of chronic radiodermatitis.
Third Stage
The third stage is the development of solar keratoses and skin cancers [30] . Physical findings in our case were suggestive of second stage of the disease.
Cancer
Patients with XP under 20 years of age have a greater than 1000-fold increased risk of cutaneous basal cell or squamous cell carcinoma or melanoma [2, 31] . The median age of onset of non-melanoma skin cancer reported in patients with XP was 8 years, in comparison to 60 years in the general population [2, 31] . Multiple primary cutaneous neoplasms, including melanomas, commonly occur. Review of the world literature has revealed a substantial number of cases of oral cavity neoplasms, particularly squamous cell carcinoma of the tip of tongue-a presumed sun-exposed location [2, 31] .
Ocular
Between 40% and 80% of patients with XP have ocular abnormalities caused by UV induced DNA alteration to epithelial cells of the conjunctiva, the cornea, and the eyelid [32, 33] . They also have photophobia, conjunctivitis, keratitis that may lead to corneal opacification, hyperpigmentation of the eyelids, loss of eyelashes, and malignancies including SCC, basal cell carcinoma and melanoma [15, 22] . In our patient, there was blurring of vision along with difficulty in seeing far away objects.
Nervous System
Approximately 30% of individuals with XP may present with neurological abnormalities including isolated hyporeflexia, progressive mental retardation, sensorineural deafness, spasticity, or seizures [34, 35] . Neurological abnormalities are only seen in individuals with defects in complementation groups XPA, XPB, XPD, and XPG [34] . The most common neurological abnormality is a loss of high-frequency hearing while the most severe neurological deficits are seen in DeSanctis-Cacchione syndrome [34, 36] . In the present case, the patient was irritable and of sub normal intelligence.
Oral Cavity
Leukoplakia, erythroplakia and SCC of the tip of the tongue, actinic cheilitis and SCC of the lips are associated with XP. The precancerous and cancerous lesions of the tip of the tongue, sites seldom affected in the normal population group, are presumed to be induced by UV radiation. This is not a convincing explanation but it is the only one offered [22, 37, 38] . In the general population, SCC most frequently affects the posterolateral and ventral surfaces of the tongue and floor of the mouth of elderly users of tobacco and alcohol, and runs an aggressive course. By contrast XP associated SCC affects the tip of the tongue of persons younger than 20 years of age and runs a slowly progressive course [37] .
Chronic desquamative gingivitis was first described by Tomes and Tomes [39] in 1894. However, it was not until the 1930s that Prinz [40] and Merrit [41] first proposed the term of chronic diffuse desquamative gingivitis and first attempted to define the disease process. DG is a fairly common disorder in which the gingivas are desquamated. Chronic soreness is common and can be worse with the intake of spicy foods [42] . The clinical appearance is of gingival erythema and loss of stippling, extending apically from the gingival margins to the alveolar mucosa. The desquamation may vary from mild, almost insignificant small patches to widespread erythema [43] with a glazed appearance. DG is now recognized to be mainly a manifestation of a number of disorders ranging from vesiculobullous diseases to adverse reactions to a variety of chemical or allergens [44, 45] . Other disorders manifesting as DG include dermatitis herpetiformis, linear IgA disease, chronic ulcerative stomatitis, pemphigus, erythema multiforme, pyostomatitis vegetans, epidermolysis bullosa acquisita, and Kindler syndrome; similar appearance may be seen in reactions to various mouthwashes, chewing gums, medications, and dental materials and in candidosis, lupus erythematosus, plasma cell gingivitis, Crohn's disease, sarcoidosis, some leukaemias, and even some factitious lesions [45] .
Fissured tongue is a condition frequently seen in the general population that is characterized by grooves that vary in depth and are noted along the dorsal and lateral aspects of the tongue. Although a definitive etiology is unknown, a polygenic mode of inheritance is suspected because the condition is seen clustering in families who are affected. Patients are usually asymptomatic, and the condition is initially noted on routine intraoral examination as an incidental finding. Fissured tongue is also seen in Melkersson-Rosenthal syndrome [46] and Down syndrome and in frequent association with benign migratory glossitis (geographic tongue). Fissured tongue and geographic tongue have been reported in association with chronic granulomatous disease [47] .
In the present case, the patient presented with desquamative gingivitis in relation to 13 -23 along with developmental anomalies of tongue, like geographic tongue and fissured tongue. To our knowledge, this is the first case in literature of Xeroderma pigmentosum, associated with desquamation of gingiva and developmental tongue lesions.
Treatment
There is no cure for XP. The DNA damage is cumulative and irreversible [6] . Persons with XP must avoid exposure to any sources of UV light including sunlight, fluorescent, halogen and mercury-vapour lights [37] , and must wear protective clothing and UV-absorbing eye glasses, and must use high protection factor sunscreens [22] . Regarding medical care, oral retinoids have been shown to decrease the incidence of skin cancer in patients with XP. Chemical therapy with 5-fluorouracil may be useful for actinic keratoses. A new approach to photoprotection is to repair DNA damage after UV exposure. This can be accomplished by delivery of a DNA repair enzyme into the skin by means of specially engineered liposomes. Surgical care includes complete excision of the malignancies associated with XP [7] . Regular surveillance for and treatment of all neoplasms is very important [6] . Regular visits to the dermatologist might be necessary for the purposes of patient education as well as early detection and treatment of any malignancy [7] . Ophthalmologic and neurologic consultations are recommended for XP. It must be remembered that persons with XP who are properly protected from sun-light may suffer consequential vitamin D deficiency, and they should routinely take vitamin D supplements [37] .
Conclusions
Xeroderma pigmentosum is a life threatening disorder, as various malignancies may occur at an early age, so early diagnosis and management may prove fruitful. Genetic counseling implicating the effect of consanguineous marriages should be emphasized.
